Introduction

35
The Golgi apparatus is the central sorting and transportation hub involved in the 36 posttranslational modification and sorting of cargo molecules, and delivering them to appropriate 37 cellular locations or to the exocytic and endocytic pathways [1] . In mammalian cells, Golgi is a In response to stress, including exposure of cytotoxic agents, the compact Golgi structure can 
53
One protein, giantin, appears to be especially important for Golgi's compact structure. Giantin 54 is the highest molecular weight (376 kDa) Golgi matrix protein. It consists of a short C-terminal 55 domain located in the Golgi lumen [15] , where a disulfide bond connects two monomers to form an 56 active homodimer, which is followed by a one-pass trans-membrane domain and then a large (≥350 57 kDa) N-terminal region projecting into the cytoplasm. This unique structure suggests that giantin is 58 the core Golgi protein and therefore could be essential for cross-bridging cisternae during Golgi 59 biogenesis [16] . Giantin dimerization appears to be catalyzed by the chaperone, protein disulfide 60 isomerase A3 (PDIA3) [16] [17] [18] . This chaperone is carried by COPII vesicles, of which SAR1A GTPase 61 is an essential component. We have recently observed that a key event in EtOH-induced Golgi 62 disorganization is the inactivation of the SAR1A GTPase [19] . Given the significant role played by 63 giantin dimers in maintaining Golgi structure [18, 20, 21] , the inactivation of SAR1A could result in a 64 lack of giantin in Golgi membranes and subsequent Golgi disorganization.
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Alterations in Golgi morphology appear to be accompanied by the impaired trafficking and 66 secretion of several essential hepatic glycoproteins. For example, transferrin was found to be 67 retained in the endoplasmic reticulum (ER) and Golgi of the hepatocytes after alcohol administration 68 in both human liver alcoholic cirrhotics and in livers of rats fed with EtOH, causing impairment of 69 its' iron transport function [22] . Similarly, in cellular and rat models of chronic alcohol exposure, we 70 observed the deposition of ASGP-R in cis-medial-Golgi [19] . In addition to this, the activities of 71 different glycosyltransferases are reduced in both ER and Golgi after EtOH administration [23, 24] .
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Some of these Golgi resident enzymes exhibit altered re-localization due to EtOH-induced 73 impairment of COPI vesicles, which normally deliver these enzymes to appropriate sites within the 
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The intensity of obtained bands was analyzed by ImageJ software, and samples with identical 158 intensity were subjected to IP. MYH9 (myosin, heavy polypeptide 9, non-muscle, NMIIA), MYH10
159
(myosin, heavy polypeptide 10, non-muscle, NMIIB), GOLGB1 (giantin), GOLGA2 (GM130),
160
GORASP1 (GRASP65), Rab6a, and scrambled on-targetplus smartpool siRNAs were purchased 161 from Santa Cruz Biotechnology. All products consisted of pools of three target-specific siRNAs.
162
Cells were transfected with 100-150 nM siRNAs using Lipofectamine RNAi MAX reagent (Life 
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of proteins from plasma membrane fraction, samples were run on 10% SDS-PAGE followed by W-B
177
with HRP-conjugated Sambucus nigra lectin (SNA), which binds preferentially to sialic acid 178 attached to terminal galactose in α-2,6 and to a lesser degree, α-2,3 linkage.
179
Statistical analysis. Data are expressed as mean ± SD. The analysis was performed using a 180 2-sided t-test. A value of p < 0.05 was considered statistically significant.
181
Miscellaneous. Protein concentrations were determined with the Coomassie Plus Protein Assay
182
(Pierce Chemical Co., Rockford, IL) using BSA as the standard. Densitometric analysis of band 183 intensity was performed using ImageJ.
184
Results
185
In this current study, we are examining the link between giantin and EtOH-induced Golgi 186 disorganization. First, we wanted to establish a relevance for these effects in the human condition, so 192 briefly, the lysis of cells was performed under high (5%) and low 1% β-mercaptoethanol (β-ME 
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We have shown previously that chronic EtOH administration impairs liver receptor-mediated weeks, and (c) EtOH diet followed by 10 days feeding with the control diet. In control rat 217 hepatocytes, ASGP-R was distributed in Golgi, cytoplasm, and at the periphery of the cell; however,
218
as we have shown before, in hepatocytes from EtOH-fed rats, the cytoplasm was highly vacuolated,
219
and ASGP-R was accumulated in the fragmented Golgi (Figure 2A 
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Recently we found that EtOH-induced Golgi disorganization is governed by motor protein 278 
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which, as we shown before, are failed to recover Golgi (Figure 3) . Similarly, we found no significant 
337
suggesting that disorganization of Golgi can be ascribed to EtOH effect only (data not shown). Thus,
338
these data imply that post-EtOH Golgi recovery requires giantin, and it is mediated by the GTPase 339 activity of Rab6a and action of NMIIB.
340
As a way to evaluate the trafficking of liver-specific proteins to the cell surface, in addition to
341
ASGP-R, we also measured by W-B the plasma membrane (PM) content of PIGR and transferrin. As
342
shown in Figure 5D , the intensity of bands of all three proteins was reduced in EtOH-treated cells, 
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In sum, our results confirm the critical role for giantin, Rab6a, and NMIIB in the post-alcohol 432 recovery of Golgi. We believe that the restoration of Golgi is a much more complicated event and
433
requires the active involvement of other players. However, these three proteins appear to be the key 434 regulators of fusion of the nascent Golgi membranes, which is the critical step in Golgi biogenesis.
435
Our 
451
Conclusions
452
The ability of Golgi apparatus to recover after severe attacks is unique and could play a 
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